limitation is a consequence of the simplistic ex-are uncontrolled and only partially known. Such perimental approaches available to the ecologist. data provide, at best, tentative indications of tThis investigation was supported by grants from the Office of ecological relationships. Recently, however, the of controlled laboratory conditions (1) . In these studies changes were charted in rhizosphere composition of duckweed (Lemma minor), a floating pollution-tolerant angiosperm, when exposed to limiting environments. Such a microbiocenosis provides a natural assemblage of organisms on a plant that is readily cultured throughout the year in the laboratory (3). The authors describe here an apparatus that has proved to be an effective housing for extended rhizosphere studies. Disposable tissue culture flasks (30 ml) are drilled with a bit (X.6 inch, -0.47 cm) through the cap, at the upper edge of the base and at the distal end of the upper surface (Fig. 1 ). An is fitted into the upper surface opening (exhaust port), plugged with cotton, and cemented in place. A 1-to 2-inch (2.54-to 5.08-cm) length of similar tubing is cemented to the cap, and Teflon intravenous tubing (2.54 cm) is inserted into the tubing from the inside of the cap. The intravenous tubing projects into the assay medium and functions as an aerator. A number (depending on experimental design) of these basic units are then connected by hoses to a manifold. Air flow within the hoses is regulated by screw clamps, and the manifold in turn is connected to a water-saturated filtered air source (Fig. 2) . Samples for bacterial counts and other analyses are collected from the underside of L. minor with a syringe (0.25 cm3) from the sampling port. Direct microscopic examination of the rhizosphere is accomplished by disconnecting the flask, plugging tubing, and slowly rotating the flask until one of the 10 to 12 uniform plants in the aqueous solution adheres to the walls bottom-side up. The populations can thcn be readily studied under a dissecting scope at 100 to 200 magnifications. This obviates the ecological disruption inherent in handling and desiccation, The preliminary study reported here provides data indicative of the usefulness of this methodology. Diazinon, an organophosphate pesticide, was introduced as the disruptive factor through which a stress response of an ecosystem could be observed. Twelve flasks were designated with two controls, and a replicate series for each concentration of diazinon was applied: 40, 10, 1.0, 0.1, and 0.01 ,ug/ml. Each flask, charged with 20 cm3 of half strength Hutners' medium (4) and 20 uniform plants, was permitted to equilibrate for 1 week at room temperature and an illumination of 100 ft-c. A population inventory of each flask was then made every other day for 2 weeks to determine baseline rhizosphere composition and population levels. The methods employed to enumerate the resident rhizosphere populations have been described elsewhere by Coler and Gunner (R. Coler and H. B. Gunner, Water Res. in press). After addition of reagent-grade diazinon, the rhizosphere biota on these plants were examined twice weekly for 5 weeks, whereas diazinon levels were determined weekly (2) by chromatography (electron capture detector with a 3 % quality factor-one column at 200 C).
A 5-week census of the constituent rhizosphere populations revealed a profound disruption at all pesticide concentrations tested (Table 1) . Although these data have limited application as absolute values, they do provide a measure to infer relative values and indicate areas for future study. L. minor exhibited no apparent distress at concentrations of 1.0 ,g/ml and less, yet a distinct and abrupt reduction in carrying capacity was observed at all levels tested. Those ecosystems inhibited by pesticide residues in excess of 0.01 ,sg/ml became, with the exception of the bacteria, virtually barren. It is interesting that even flasks 3 and 4, containing 0.01 ,ig of diazinon per ml, are distinctly less productive both qualitatively and quantitatively than the controls. Since these changes in community composition were observed as early as 4 days after diazinon application, a still lower range of pesticide concentrations for a longer period of exposure is indicated if subtle shifts in population are to be observed. One can speculate with some apprehension on the extent normal pest control practices disrupt the aquatic biosphere, since these residues levels are well within the range of surface run-off concentrations.
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